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Description

TECHNICAL FIELD

[0001] The present invention relates to a connection
port provided at an opening portion of a container or tube,
for connecting a lock needleless syringe to the container
or tube. More particularly, the present invention relates
to a valve structure of such a connection port.

BACKGROUND ART

[0002] Fig. 15 is a diagram of an infusion line for infus-
ing blood or drug solution through a mixed injection tube
for infusion. The blood or drug solution is fed from an
infusion solution bottle or bag 300 through an infusion
tube 301 to a catheter 303 connected to a connector 302.
To one end of the infusion tube 301 is connected an in-
troduction needle 304 to which a drip chamber 305 for
monitoring the flow rate of the blood or drug solution is
connected. Between the drip chamber 305 and the con-
nector 302, a flow rate adjuster 306, a desired number
of mixture injection tubes 307, an octopus tube 308 for
removing dust or air bubbles, and a filter 309 for prevent-
ing dust or the like from passing therethrough are con-
nected to the infusion tube 301 (see Japanese Patent
Laid-Open Publication No. Hei 8-206230, Fig. 10, for ex-
ample).
[0003] In the conventional mixed injection tube 307,
as shown in Fig. 16, a disc-shaped rubber plug 307c is
arranged to air-tightly fit into a branch tube portion 307b
formed on a side of a T-shaped mixed injection tube main
body 307a, for example. A cap 307d is provided to press
the rubber plug 307c. The main body 307a of the mixed
injection tube 307 is inserted and connected to a middle
portion of an infusion tube 301 in an infusion circuit (for
example, a dialysis circuit for an artificial kidney, or an
intravenous circuit). The mixed injection tube 307 is used
for injecting blood or drug solution in a main body of a
syringe 310 to blood or drug solution flowing in the infu-
sion circuit, while a syringe needle 310a attached to the
syringe 310 is run through the rubber plug 307c fitting in
the branch tube portion 307b (see Japanese Patent Laid-
Open Publication No. 2002-306610, Fig. 28, for exam-
ple).
[0004] Since this mixed injection tube 307 is used while
the syringe needle 310a is run through the disc-shaped
rubber plug 307c, the use of the syringe needle 310a
increases the cost. Moreover, there is a risk that a doctor
or nurse may stick the syringe needle 310a into himself
or herself by mistake to be contaminated with pathogenic
germs because of adhesion of blood. In addition, in order
to prevent pathogenic germs contamination caused by
adhesion of blood of a patient, a used syringe needle
310a has to be disposed appropriately without being
used again. The disposal of the used syringe needle 310a
requires sufficient attention so as not to cause a person
who collects disused articles to be improperly damaged

by the syringe needle 310a or contaminated with patho-
genic germs. Furthermore, the misuse of such a used
syringe needle 310a may cause inhospital infection.
[0005] As a connection structure that allows a syringe
to be connected without using a needle, the inventors of
the present application proposed a structure using a seal-
ing valve made of rubber (see Japanese Patent Laid-
Open Publication No. 2002-306610, Figs. 7 and 8, for
example).
[0006] Moreover, in recent years, a lock type syringe
has been introduced in which a syringe needle is securely
held by a screwing structure.
[0007] Referring to Figs. 17a and 17b, a lock type sy-
ringe 400 includes a collar 402 surrounding a male con-
nection port 401 (lure portion). In the inner circumferential
surface of the collar 402, a double thread female screwing
structure 403 is provided. The lock type syringe 400 is
used while a syringe needle 405 having a screwing piece
404 at its base end, that is screwed with the double thread
female screwing structure 403, is connected to the male
connection port 401, as shown in Figs. 17a and 17c. In
Figs. 17a and 17b, the reference numeral 406 denotes
a thread of the female screwing structure 403, 407 a pis-
ton of a syringe, 408 a tapered insertion port of the syringe
needle 405, having a gradually reduced diameter, and
409 a cylinder portion of the syringe. The male connection
port (luer portion 401 is tapered in such a manner that
its outer diameter is gradually reduced from the base end
to the top end, and fits with the insertion port 408 of the
syringe needle 405 at its tapered face.
[0008] As a structure that allows insertion of a lock type
syringe without using a needle (i.e., needleless) and also
allows opening and closing of a valve, a mixed injection
tube has been proposed that includes a valve structure
employing a combination of a float and a rubber button
(see Japanese Patent Laid-Open Publication No.
2000-354636, for example).
[0009] Japanese Patent No. 2954549 proposes con-
nection of a lock type syringe to a drug-solution bag or
infusion tube, in a case where drug solution or transfusion
is extracted from or injected to the drug-solution bag or
the infusion tube that is used for intravenous drip of drug
solution or in dialysis treatment. In this connection, the
lock type syringe is used without a needle screwed there-
with (i.e., needleless).
[0010] Another valve structure similar to the invention
is disclosed in document EP 1 217 284.
[0011] The invention is defined in claim 1.
[0012] There is also disclosed a sealing valve for a
medical apparatus, made of an elastic material and hav-
ing have a valve hole at its center. The valve hole of the
sealing valve is opened by pressing and deforming the
sealing valve by means of a tip end of a male connection
port, without allowing the tip end of the male connection
port to run through the sealing valve.
[0013] The sealing valve may be a sealing valve that
is made of an elastic material and is provided with an
approximately semispherical shape or a cylindrical
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shape with a ceiling (including a shape in which the ceiling
is approximately semispherical or has an arched convex
lower face that protrudes downward), wherein a valve
hole is provided at a top of the sealing valve and is opened
by pressing and deforming the sealing valve by means
of a tip end of a male connection port, without allowing
the tip end of the male connection port to run through the
sealing valve. Moreover, the sealing valve may include
either or both of a ring portion and a concave portion in
a surrounding area of the valve hole.
[0014] There is also disclosed a connection port in
which a sealing valve for a medical apparatus is mounted
in an opening portion of the medical apparatus and a
sleeve portion is provided to surround the opening portion
of the medical apparatus. The sleeve portion is arranged
to press the sealing valve for the medical apparatus so
as to press and hermetically seal the valve hole of the
sealing valve for the medical apparatus, includes a
screwing piece on its outer circumferential surface, and
allows a lock type syringe to be inserted into and screwed
with. In this connection port, when the lock type syringe
has been inserted into the sleeve portion, a tip end of the
lock type syringe presses and deforms the sealing valve
for the medical apparatus so as to open the valve hole
of the sealing valve for the medical apparatus, without
running through the sealing valve for the medical appa-
ratus.
[0015] In the connection port, a level of an upper end
of the sealing valve for the medical apparatus may be
substantially coincident with a position of an upper end
of the sleeve portion, and a cushion portion may be pro-
vided in a lower portion of the sealing valve, that is
pressed and goes down when a male connection port is
inserted into the sleeve portion, and brings the upper end
of the sealing valve for the medical apparatus to a pre-
determined position inside the sleeve portion when the
lock type syringe has been pulled out from the sleeve
portion.
[0016] The connection port may include a sleeve por-
tion provided on its ceiling and a cap member, attached
to the opening portion of the medical apparatus, for cov-
ering the sealing valve for the medical apparatus. The
opening portion and the cap member may include attach-
ment portions that are to be overlapped in a vertical di-
rection, and each attachment portion has a ridge portion
and a valley portion that become convex or concave in
the vertical direction in such a manner that engagement
of the ridge portions and valley portions between the
opening portion and the cap member prevents rotation
of the cap member together with the lock type syringe.
[0017] The connection port may include a sleeve por-
tion provided on its ceiling and a cap member, attached
to the opening portion of the medical apparatus, for cov-
ering the sealing valve for the medical apparatus, the cap
member being arranged to fit into the opening portion in
a radial direction of the opening portion. Each of the open-
ing portion of the medical apparatus and the cap member
may include a ridge portion and a valley portion that be-

come convex or concave in the radial direction at a fitting
position in the radial direction in such a manner that en-
gagement of the ridge portions and the valley portions
between the opening portion of and the cap member pre-
vents rotation of the cap member together with the lock
type syringe.
[0018] There is also disclosed a mixed injection tube
in which a sealing valve for a medical apparatus is mount-
ed to an opening portion of a main body of the mixed
injection tube, the main body including connection ports
at both ends to each of which an infusion tube is to be
connected, and a channel having the opening portion at
its center. A cap member with a sleeve portion on its
ceiling is mounted to the opening portion of the main
body. The mixed injection tube includes: a protruding
stria provided at a tip end on an outer circumferential
surface of the sleeve portion, with which a female screw
structure formed on an inner circumferential surface of a
collar of a lock type syringe is to be screwed; and a re-
sistance application portion, provided in a middle part on
the outer circumferential surface of the sleeve portion,
for temporarily stopping and holding a lock type syringe
inserted into the sleeve portion at an intermediate site of
the sleeve portion while the valve hole of the sealing valve
for the medical apparatus is closed. During insertion of
the lock type syringe into the sleeve portion, the lock type
syringe is temporarily stopped at the intermediate site of
the sleeve portion by the resistance application portion.
Then, when a male connection port of the lock type sy-
ringe is inserted into the sleeve portion more deeply, a
tip end of the male connection port presses and deforms
the sealing valve for the medical apparatus, thereby
opening the valve hole of the sealing valve.
[0019] There is also disclosed a connection tool for
connecting, to one medical infusion line as a main line,
a plurality of other medical infusion lines or a plurality of
syringes. The connection tool includes: a main connec-
tion tube to be provided in a midway portion of a tube of
the one medical infusion line; and a plurality of branch
connection tubes branching from a surrounding area of
the main connection tube, wherein a sealing valve for a
medical apparatus is mounted in a top-end opening por-
tion of each of the branch connection tubes.
[0020] There is also disclosed a connection system for
an infusion circuit, in which the aforementioned connec-
tion tool for an infusion circuit is attached to one medical
infusion line. A valve hole of the sealing valve for the
medical apparatus mounted in each connection port of
the connection tool is opened by pressing and deforming
the sealing valve for the medical apparatus by means of
a tube of the other medical infusion line or a tip end of a
syringe, without insertion of the tube of the other medical
infusion line or the syringe. Thus, the connection system
allows connection of the tube of the other medical infusion
line or the syringe to the one medical infusion line.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1a is a vertical cross-sectional view of a syringe
connection port; and Fig. 1b is a vertical cross-sec-
tional view of the syringe connection port shown in
Fig. 1a when a lock needleless syringe is screwed
with the syringe connection port.
Fig. 2 is a vertical cross-sectional view of a modified
example of a sealing valve.
Fig. 3 is a vertical cross-sectional view of a syringe
connection port.
Fig. 4 is a vertical cross-sectional view of a mixed
injection tube.
Fig. 5a is a side view of the main body of the mixed
injection tube; and Fig. 5b is a vertical cross-section-
al view of a cap member.
Fig. 6 is a vertical cross-sectional view of a mixed
injection tube.
Fig. 7a is a cross-sectional view of a branch channel
of the main body of the mixed injection tube, showing
an engagement groove, taken along the line A-A;
and Fig. 7b is a front view of the branch channel.
Fig. 8a is a vertical cross-sectional view of a cap
member, showing an engagement portion of the cap
member; and Fig. 8b is a bottom view of the cap
member.
Fig. 9a is a vertical cross-sectional side view of a
mixed injection tube; and Fig. 9b is a plan view of a
sleeve portion thereof.
Fig. 10 is a vertical cross-sectional side view showing
a state where a mixed injection tube is used.
Fig. 11 is a vertical cross-sectional side view showing
a state where a mixed injection tube is used.
Fig. 12a is a vertical cross-sectional view showing a
sealing valve; and Fig. 12b is a plan view thereof.
Fig. 13 illustrates an exemplary configuration of an
infusion circuit using a connection tool for an infusion
circuit.
Fig. 14 shows a modified example of a sealing valve
for a medical apparatus.
Fig. 15 is a diagram of an infusion circuit.
Fig. 16 is a vertical cross-sectional view of a conven-
tional mixed injection tube.
Fig. 17a is a vertical cross-sectional view of a typical
lock type syringe; Fig. 17b is a vertical cross-sec-
tional view of a male connection port thereof; and
Fig. 17c is a vertical cross-sectional view of a syringe
needle of the lock type syringe.

DETAILED DESCRIPTION OF the Invention

[0022] Hereinafter, embodiments of the present inven-
tion will be described in detail by way of example with
reference to the drawings.
[0023] First, an arrangement in which a connection
port is applied to various mixed injection tubes, will be

described with reference to the drawings.
[0024] Referring to Figs. 1a and 1b, in accordance with
an embodiment of the invention, a mixed injection tube
1 includes infusion-tube connection ports 11 and 12 at
both ends; a T-shaped mixed injection tube main body
10 having a lumen that is in communication with the in-
fusion-tube connection ports 11 and 12; a branch tube
portion 13 formed on a side of the mixed injection tube
main body 10, that is in communication with the lumen;
a sealing valve 20 mounted within the branch tube portion
13; and a cap 30 mounted to the branch tube portion 13.
[0025] In this embodiment, the branch tube portion 13
is provided in a thinner portion 10a of the mixed injection
tube main body 10 having a reduced thickness. That
thickness is set so as not to affect the strength of the
mixed injection tube main body 10. The branch tube por-
tion 13 is provided with a collar 10b for supporting the
lower end of the sealing valve 20 mounted in the branch
tube portion 13.
[0026] The mixed injection tube main body 10, the
branch tube portion 13, and the sleeve portion 30 are
formed of a polymeric resin material, such as polyamide,
polyvinyl chloride, polypropylene, polyurethane, polycar-
bonate, and polyethylene.
[0027] The sealing valve 20 is formed of an elastic ma-
terial to be semispherical, and is arranged to air-tightly
fit into the branch tube portion 13 and be secured in the
branch tube portion 13 with the cap 30. On an upper
surface (top portion) of the sealing valve 10, a concave
portion 20a is formed for receiving an orifice portion 401
of a lock type syringe 400. The concave portion 20a has
a valve hole 20b running therethrough vertically.
[0028] The valve hole 20b may be formed to be a slit,
for example. The valve hole 20b may be formed in any
shape other than a slit-like shape, so that it extends
through the concave portion 20a vertically. In this em-
bodiment, the valve hole 20b can be formed by sticking
a straight or conical hole-formation tool into the sealing
valve 20 after the molding of the valve 20. Alternatively,
the valve hole 20b may be formed simultaneously with
the molding of the sealing valve 20
[0029] The elastic material for the sealing valve 20 is
formed by a polymeric material, such as silicone rubber,
natural rubber, polyurethane, styrene-butadiene copoly-
mer, acrylonitrile-butadiene copolymer, and polyiso-
prene.
[0030] At the upper end of the branch tube portion 13,
a convex portion 13a for engagement is provided on the
outer circumferential surface. The cap 30 has an approx-
imately T-shaped cross-section, and is provided with a
convex portion 30a for engagement at the lower end of
the cap 30 on the inner circumferential surface, that is to
engage with the branch tube portion 13. The cap 30 is
also provided with a concave arc-like portion 30b having
an inner surface with which the semispherical sealing
valve 20 comes into contact. The cap 30 is further pro-
vided with a screwing piece 30d, with which a female
screwing structure 403 of a collar 402 of a syringe 400
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is screwed, at the upper end of the cylindrical sleeve por-
tion 30c on the outer circumferential surface in such a
manner that the screwing piece 30d projects.
[0031] In this embodiment, the sealing valve 20 has
an outer diameter D1 (not shown) at a given position on
the circumferential surface of the convex arc-like portion
thereof, that is larger than an inner diameter D2 (not
shown) at the corresponding position on the concave arc-
like portion 30b of the cap 30 (i.e., D1 > D2) . Thus, a
predetermined amount of interference (D1 - D2) is pro-
vided. When the sealing valve 20 is placed within the
sleeve portion 30c and the cap 30 is mounted to the
branch tube portion 13, a compressing force is caused
to act on the sealing valve 20, thereby the valve hole 20b
of the sealing valve 20 is always pressed and hermetically
sealed.
[0032] The semispherical sealing valve 20 is deformed
to expand outward when receiving an internal pressure
of blood or drug solution. However, the valve hole 20b
does not allow leak of fluid therethrough caused by the
internal pressure of blood or drug solution.
[0033] The mixed injection tube 1 has a structure in
which the sealing valve 20 is placed within the branch
tube portion 13 in a liquid-tight manner. When the mixed
injection tube 1 is used, an infusion tube of an infusion
circuit is inserted into each of the infusion-tube connec-
tion ports 11 and 12 of the mixed injection tube main body
10 so as to connect the mixed injection tube 1 to a midway
portion of the infusion circuit. The insertion and connec-
tion of the infusion-tube connection ports 11 and 12 to
the infusion tubes may be achieved by using adhesive
or simply by pressing the infusion tubes into the connec-
tion ports 11 and 12 by using an elastic force of the infu-
sion tube.
[0034] In a case where a syringe 400 is connected to
this mixed injection tube 1, the orifice portion 401 of the
syringe 400 is inserted into the sleeve 30c of the cap 30,
and then the female screwing structure 403 formed on
an inner surface of the collar 402 of the syringe 400 is
screwed with the screwing piece 30d formed at the upper
end on the outer circumferential surface of the sleeve
portion 30c. Then, as shown in Fig. 1b, the leading end
of the orifice portion 401 of the syringe 400 directly press-
es the sealing valve 20 so as to deform the sealing valve
20. By completely screwing (locking) the female screwing
structure 403 and the screwing piece 30d together, the
valve hole 20b of the sealing valve 20 can be opened.
Moreover, by doing this, the syringe 400 is held by the
sleeve portion 30c, thus maintaining the state where the
valve hole 20b is opened.
[0035] As described above, the sealing valve 20 allows
the valve hole 20b to be opened, without making the tip
end of the male connection port of the syringe 400, such
as the orifice portion 401, run through the sealing valve
20, by allowing the tip end of the male connection port
of the syringe 400 to press and deform the sealing valve
20.
[0036] Then, by pushing a piston 407 of the syringe

400 into a cylinder portion 409, blood or drug solution in
the cylinder portion 409 can be injected into blood or drug
solution in the infusion circuit through the mixed injection
tube 1. If necessary, blood or drug solution in the infusion
circuit can be extracted into the cylinder portion 409 of
the syringe 400 through the mixed injection tube 1.
[0037] Next, a modification of the sealing valve 20 is
described.
[0038] A semispherical sealing valve 21 shown in Fig.
2 is provided with a ring portion 21d having a predeter-
mined height at the top thereof in order to come into con-
tact with an orifice portion 401 of a syringe 400 and a
concave portion 21e having a predetermined depth.
[0039] This sealing valve 21 includes the ring portion
21d having a predetermined height at its top, and there-
fore is pressed down by the orifice portion 401 of the
syringe 400 to a lower level by a depth corresponding to
the height of the ring portion 21d. Moreover, since the
sealing valve 21 includes the concave portion 21e, the
thickness of a portion of the sealing valve 21 where a
valve hole 21b is provided is reduced. When a syringe
400 is connected to the mixed injection tube, this sealing
valve 21 allows the valve hole 21b to be opened wider
and more securely because of cooperation of the ring
portion 21d and the concave portion 21e, as compared
with the sealing valve 20 shown in Fig. 1. Although a case
where both the ring portion 21d and concave portion 21e
are provided achieves the best opening operation, either
the ring portion 21d or concave portion 21e may be pro-
vided.
[0040] In the mixed injection tube 1 of the embodiment
shown in Fig. 1 and the modified mixed injection tube 1
shown in Fig. 2, the valve hole 20b or 21b is always
pressed and hermetically sealed by an elastic force of
the sealing valve 20 or 21 and a fastening pressure ap-
plied by the cap 30, as described above, thereby pre-
venting leak of blood or drug solution. Moreover, by
screwing the collar 402 of the syringe 400 and the screw-
ing piece 30d of the sleeve portion together, i.e., locking
them, the orifice portion 401 of the syringe 400 can press
and deform the sealing valve 20 or 21 without running
through the valve hole 20b or 21b of the sealing valve 20
or 21, thereby opening the valve hole 20b or 21b. Thus,
in this state, it is possible to inject blood or drug solution
in the syringe 400 into blood or drug solution in an infusion
circuit and, if necessary, to extract blood or drug solution
in the infusion circuit into the syringe 400. Furthermore,
when the screwing of the syringe 400 and the sleeve
portion 30c is released, the sealing valve 20 is brought
back to its original state, i.e., a state where it is semi-
spherical or approximately semispherical, as shown in
Fig. 1a or 2, because of resilience of the sealing valve
20 or 21, thereby pressing and hermetically sealing the
valve hole 20b with a fastening force from the cap 30
again. Thus, leak of blood or drug solution can be pre-
vented.
[0041] Next, another arrangement is described.
[0042] As shown in Fig. 3, this mixed injection tube 1a
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includes a sealing valve 64 placed on the collar portion
10b of the mixed injection tube main body 10. A cap 38
is arranged to fit into the branch tube portion 13 of the
mixed injection tube main body 10. At the upper end on
the outer circumferential surface of the branch tube por-
tion 13, a convex portion 13a for engagement is formed.
The cap 38 includes a convex portion 38a for engage-
ment at its lower end on the inner circumferential surface,
a sleeve portion 38b, a screwing piece 38c at the upper
end on the outer circumferential surface of the sleeve
portion 38b, a collar portion 38d at the upper end on the
inner surface of the sleeve portion 38b, and a portion 38e
formed between the inner end of the collar portion 38d
and the inner surface of the sleeve portion 38b, which
has a concave arc-like cross section. The sealing valve
64 includes a cushion portion 64a that broadens down-
ward like a horn, a cylindrical portion 64b continuing from
the cushion portion 64a, a semispherical head 64c con-
tinuing from the cylindrical portion 64b, a ring portion 64d
formed on the head 64c, and a valve hole 64e formed at
the center of the ring portion 64d.
[0043] The mixed injection tube 1a always presses the
sealing valve 64 up by a cushion effect of the cushion
portion 64a. Thus, the semispherical head 64c is pressed
against the concave arc-like portion 38e of the cap 38
and therefore a fastening force from the concave arc-like
portion 38e is applied to the head 64 so as to press and
hermetically seal the valve hole 64e. When an orifice
portion 401 of a syringe 400 is inserted into the sleeve
portion 38b of the cap 38 and a female screwing structure
403 of a collar 402 is screwed with the screwing piece
38c of the cap 38, the cushion portion 64a of the sealing
valve 64 is pressed down against its elastic force and
therefore the head 64c of the sealing valve 64 is released
from the fastening force applied by the concave arc-like
portion 38e of the cap 38. As a result, the valve hole 64e
of the sealing valve 64 is opened.
[0044] A connection port is formed in such a manner
that a level of an upper end of a sealing valve for a medical
apparatus is substantially coincident with a position of a
top end of a sleeve portion and a cushion portion is pro-
vided in a lower portion of that sealing valve, which is
pressed down when a male connection port is inserted
into the sleeve portion and brings the upper end of the
sealing valve back to a predetermined position within the
sleeve portion when a lock type syringe is pulled out from
the sleeve portion. As described above, such a connec-
tion port can position the upper end of the sealing valve
near the upper end of the sleeve portion and can ensure
the large amount of deformation of the sealing valve when
an orifice portion of a lock needleless syringe is inserted
into the sleeve portion. Moreover, when the orifice portion
of the lock needleless syringe is pulled out from the
sleeve portion, the sealing valve brings the level of the
upper end thereof to a position near the upper end of the
sleeve portion because of resilience of the cushion por-
tion. Thus, in this sealing valve, the level of the upper
end is substantially coincident with the position of the

upper end of the sleeve portion after the orifice portion
of the lock needleless syringe was pulled out from the
sleeve portion. Therefore, even if blood or drug solution
adheres to an upper portion of the sealing valve, it is
possible to clean away the adhering blood or drug solu-
tion easily and surely.
[0045] Next, another arrangement will be described.
[0046] As shown in Fig. 4, a mixed injection tube 1b
includes a mixed injection tube main body 71 that is con-
nected to an infusion tube, a sealing valve 72 mounted
to the mixed injection tube main body 71 for preventing
leak of fluid, and a cap member 74 having a sleeve portion
73 with which a lock type syringe 400 (see Fig. 17b) is
screwed.
[0047] The mixed injection tube main body 71 is a tube
to be connected to a midway portion of the infusion tube
and includes connecting portions 81 and 82 at both ends,
to each of which the infusion tube can be connected, as
shown in Figs. 4 and 5a. Inside the mixed injection tube
main body 71 is formed a main channel 83 which has a
branch portion 84 at its center. An opening portion 86 is
formed above the mixed injection tube main body 71 in
such a manner that an opening of the opening portion 86
faces the branch portion 84. The opening portion 86 is
provided with a seat portion 87 surrounding the opening,
onto which the sealing valve 72 can be placed. On the
upper end surface of the opening portion 86, a ridge por-
tion 88 and a valley portion 89 that are alternately formed
continuously in the circumferential direction. The ridge
portion 88 protrudes upward, while the valley portion 89
becomes concave downward, as shown in Fig. 5a. The
end of the ridge portion 88 is formed to dwindle. Moreo-
ver, an engagement portion 90 to be engaged with the
cap member 74 is provided on the outer circumferential
surface of the opening portion 86 so as to protrude out-
ward in the radial direction.
[0048] The cap member 74 is a member mounted to
the opening portion 86 of the mixed injection tube main
body 71 to cover the opening portion 86, as shown in
Figs. 4 and 5b, and includes: a base portion 91 in a form
of a substantially disc, that is to be mounted to the open-
ing portion 86 of the mixed injection tube main body 71;
and a sleeve portion 73 extending through the center of
the base portion 91 to protrude vertically. An outer cir-
cumferential edge 92 of the base portion 91 extends
downward along the outer circumferential edge of the
opening portion 86 of the mixed injection tube main body
71, and is provided with an engagement portion 93 at its
lower end. The engagement portion 93 protrudes inward
in the radial direction and can engage with the engage-
ment portion 90 of the main body 71. The sleeve portion
73 of the cap member 74 has an inner diameter that al-
lows insertion of a male connection port 401 of a lock
type syringe 400 (see Fig. 17b) thereinto, and includes
a screwing piece 94 at its upper end, with which a female
screw portion 403 of the lock type syringe 400 may be
screwed. Moreover, the sleeve portion 73 of the cap
member 74 has a pressing face 97 inside the upper por-
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tion of the sleeve portion 73. The pressing face 97 has
a spherical shape with an inner diameter gradually re-
duced upward.
[0049] On the lower surface of the cap member 74, a
ridge portion 95 that protrudes downward and a valley
portion 96 that becomes concave upward are alternately
formed continuously in the circumferential direction in
such a manner that the valley portion 96 and the ridge
portion 95 correspond to the ridge portion 95 and the
valley portion 96 formed on the upper surface of the
branch portion 84 of the main body 71, as shown in Fig.
5b. The tip end of the ridge portion 95 is formed to dwindle
in size.
[0050] The sealing valve 72 includes a base portion
101 in a form of a disc, that may be placed on the seat
portion 87 provided in the opening portion 86 of the mixed
injection tube main body 71; and a protruding portion 102
at the center of the base portion 101, that protrudes up-
ward inside the sleeve portion 73 of the cap member 74.
The protruding portion 102 of the sealing valve 72 has a
semispherical vertical cross-section at its upper end, and
has a small-diameter hole (valve hole) 103 formed at its
center. The sealing valve 72 is provided with a pressed
face 104 in the upper portion of the protruding portion
102. The pressed face 104 is approximately spherical
and has radius of curvature that is slightly larger than that
of the pressing face 97 provided inside the sleeve portion
73 of the cap member 74.
[0051] The sealing valve 72 is mounted between the
seat portion 87 of the mixed injection tube main body 71
and the cap member 74 by mounting the cap member
74 to the branch portion 84 of the mixed injection tube
main body 71 while the base portion 101 is placed on the
seat portion 87 of the mixed injection tube main body 71
and the protruding portion 102 is mounted within the
sleeve portion 73 of the cap member 74. In this state, the
protruding portion 102 of the sealing valve 72 is pressed
to enter the inside of the sleeve portion 73 of the cap
member 74, so that the pressed face 104 in the upper
portion of the protruding portion 102 is pressed by the
pressing face 97 inside the sleeve portion 73 of the cap
member 74in the radial direction. Thus, the small-diam-
eter hole (valve hole) 103 formed at the center of the
upper end of the protruding portion 102 is always pressed
and hermetically sealed.
[0052] In this mixed injection tube 1b, the ridge portion
88 protruding upward and the valley portion 89 that be-
comes concave downward are alternately formed on the
upper end surface of the opening portion 86 of the mixed
injection tube main body 71 so as to continue from each
other in the circumferential direction, while the valley por-
tion 96 that becomes concave upward and the ridge por-
tion 95 protruding downward are alternately formed on
the lower surface of the cap member 74 continuously in
the circumferential direction in such a manner that they
correspond to the ridge portion 88 and the valley portion
89 of mixed injection tube the main body 71, respectively.
Thus, when the cap member 74 is mounted to the branch

portion 84 of the mixed injection tube main body 71, the
ridge portion 95 and valley portion 96 of the cap member
74 fit with the valley portion 89 and ridge portion 88 of
the main body 71, respectively, in the mounting direction,
i.e., a vertical direction.
[0053] Even if the position of the ridge portion 95 of
the cap member 74 is not aligned with that of the valley
portion 89 of the mixed injection tube main body 71 in
the mounting of the cap member 74 to the opening portion
86 of the mixed injection tube main body 71, the ridge
portion 95 of the cap member 74 slides on the ridge por-
tion 88 of the mixed injection tube main body 71, thereby
the position of the ridge portion 95 of the cap member 74
is automatically adjusted. Thus, the ridge portion 95 of
the cap member 74 can fit into the valley portion 89 of
the mixed injection tube main body 71. Therefore, it is
unnecessary to align the cap member 74 and the mixed
injection tube main body 71 in the circumferential direc-
tion when the cap member 74 is mounted to the opening
portion 86 of the mixed injection tube main body 71, pro-
viding excellent workability.
[0054] Moreover, when a lock type syringe 400 is
screwed with the sleeve portion 73 of the cap member
74, the cap member 74 cannot rotate together with the
lock type syringe 400. Therefore, it is possible to smoothly
attach the lock type syringe 400 to the cap member 74
by screwing. When the lock type syringe 400 is detached
from the cap member 74, excellent workability can be
provided because the cap member 74 cannot rotate to-
gether with the lock type syringe 400.
[0055] In the mixed injection tube 1b, when the lock
type syringe 400 is screwed with the sleeve portion 73
of the cap member 74, the protruding portion 102 of the
sealing valve 72 is pressed downward to be deformed,
thereby the small-diameter hole (valve hole) 103 is re-
leased from the hermetically sealed state. Thus, while
the lock type syringe 400 is screwed with the sleeve por-
tion 73 of the cap member 74, it is possible to extract
drug solution and/or inject infusion between the mixed
injection tube 10 and the lock type syringe 400.
[0056] Moreover, when the lock type syringe 400 has
been detached from the sleeve portion 73 of the cap
member 74, the protruding portion 102 of the sealing
valve 72 goes back to the inside of the sleeve portion 73
of the cap member 74 because of resilience of the sealing
valve 72 and the small-diameter hole (valve hole) 103 is
also brought back to its original state in which it is pressed
and hermetically sealed. Thus, drug solution inside the
mixed injection tube 1b cannot leak outside.
[0057] Next, a mixed injection tube 1c according to an-
other arrangement is described.
[0058] This mixed injection tube 1c includes a connect-
ing portion to which a tube connector 111 can be con-
nected. The tube connector 111 is an exemplary male
medical apparatus having a female screw structure on
an inner circumferential surface of a collar surrounding
a male connection port, like a lock type syringe 400, as
shown in Fig. 6.
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[0059] The tube connector 111 includes a connector
main body 112 and a collar member 113 mounted to the
connector main body 112. The connector main body 112
has a male connection port 114 at its tip end, a hub portion
115 having an increased outer diameter in its middle por-
tion, and a connecting portion 117 at its base end, to
which a tube 116 can be connected. The hub portion 115
in the middle part has an increased outer diameter and
has an engagement portion 118 at an end closer to the
base end of the connector main body 112, with which the
collar member 113 is engaged. The collar member 113
is a member covering the connector main body 112 and
includes a female screw structure 120 on its inner cir-
cumferential surface. The base end of the collar member
113 is provided with an engagement portion 119 that is
to engage with the engagement portion 118 of the con-
nector main body 112. The engagement portion 119 is
arranged to protrude inward.
[0060] The mixed injection tube 1c includes a mixed
injection tube main body 121 to be connected to an infu-
sion tube, a sealing vale 122, mounted to the mixed in-
jection tube main body 121, for preventing leak of fluid,
and a cap member 123 with which the tube connector
111 can be screwed, as shown in Fig. 6.
[0061] As shown in Fig. 6, the mixed injection tube
main body 121 is a tube connected to a midway portion
of the infusion tube and includes connecting portions 131
and 132 at both ends, to each of which the infusion tube
can be connected. A main channel 133 is formed inside
the mixed injection tube main body 121 and a branch
portion 134 is provided at the center of the main channel
133. The mixed injection tube main body 121 also in-
cludes a plurality of branch channels 135 that are in com-
munication with the branch portion 134 with a predeter-
mined space in the circumferential direction. Please note
that two branch channels 135 are provided along a
straight line crossing the main channel 133 at a right an-
gle in the shown example.
[0062] The upper end (tip end) of the branch channel
135 serves as a seat portion 136 on which the sealing
valve 122 is placed. On the outer circumferential surface
of the branch channel 135, an engagement groove 138
into which an engagement portion 137 (see Fig. 8b) of
the cap member 123 described later can fit in the radial
direction is formed. In the engagement groove 138, a
ridge portion 139 protruding in the radial direction and a
valley portion 140 that becomes concave in the radial
direction are formed alternately and continuously in the
circumferential direction, as shown in Figs. 7a and 7b.
An end of the ridge portion 139 is formed to dwindle.
[0063] The cap member 123 is a member to be mount-
ed to an upper-end opening 141 of the branch channel
135 of the mixed injection tube main body 121 so as to
cover that upper-end opening 141, as shown in Figs. 8a
and 8b. The cap member 123 includes a pipe-like portion
142 that is to be mounted on the outer surface of the
upper portion of the branch channel 135, and an approx-
imately semispherical portion 143 for covering the upper-

end opening 141 of the branch channel 135. The cap
member 123 is provided with a screwing piece 144 with
which the female screw structure 120 of the tube con-
nector 111 is screwed, on the outer circumferential sur-
face in such a manner that the screwing piece 144 pro-
trudes outward in the radial direction.
[0064] At the lower end of the pipe-like portion 142 of
the cap member 123, an engagement portion 137 is pro-
vided on its inner circumferential surface to protrude in-
ward in the radial direction, which can fit into the engage-
ment groove 138 of the branch channel 135. In this en-
gagement portion 137, a valley portion 146 that becomes
concave in the radial direction, i.e., the mounting direction
of the engagement portion 137 to the engagement
groove 138, and a ridge portion 147 that protrudes in the
radial direction are alternately formed in the circumfer-
ential direction continuously so as to correspond to the
ridge portion 139 and valley portion 140 of the engage-
ment groove 138, respectively, as shown in Figs. 8a and
8b. An end of the ridge portion 147 is formed to dwindle.
Moreover, the inner circumferential surface of the ap-
proximately semispherical portion 143 of the cap member
123 serves as a pressing face 148 that presses the seal-
ing valve 122, described later, inward in the radial direc-
tion. In addition, an insertion port 149 into which the male
connecting portion 114 of the tube connector 111 can be
inserted is provided at a top portion of the approximately
semispherical portion 143 of the cap member 123.
[0065] The sealing valve 122 is an approximately sem-
ispherical member that can be placed on the seat portion
136 provided at the upper end of the branch channel 135
of the mixed injection tube main body 121, and is provided
with a small-diameter hole (valve hole) 151 at its top por-
tion.
[0066] This sealing valve 122 is mounted between the
seat portion 136 provided at the upper end of the branch
channel 135 of the mixed injection tube main body 121
and the cap member 123 by mounting the cap member
123 to the branch channel 135 of the main body 121 while
the sealing valve 122 is placed on the seat portion 136.
The outer circumferential surface 152 of the sealing valve
122 is slightly larger than the inner circumferential sur-
face of the cap member 123. Thus, when the cap member
123 is mounted, the outer circumferential surface of the
sealing valve 122 is pressed inward in the radial direction
by the inner circumferential surface of the cap member
123. This pressing force compresses and deforms the
top portion of the sealing valve 122 inward in the radial
direction. Therefore, the small-diameter hole (valve hole)
151 formed in the top portion of the sealing valve 122 is
always pressed and hermetically sealed.
[0067] In this mixed injection tube 1c, when the cap
member 123 is mounted to the branch channel 135 of
the mixed injection tube main body 121, the ridge portion
147 and the valley portion 146 of the engagement portion
137 of the cap member 123 fit with the valley portion 140
and the ridge portion 139 of the engagement groove 138
of the branch channel 135, respectively, in a direction in
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which the engagement portion 145 of the cap member
123 fits into the engagement groove 138 of the branch
channel 135, i.e., the radial direction.
[0068] In this mounting, even if the ridge portion 147
of the cap member 123 is not aligned with the valley por-
tion 140 of the branch channel 135, the ridge portion 147
of the cap member 123 slides on the ridge portion 139
of the branch channel 135, thereby the position of the
ridge portion 147 of the cap member 123 is automatically
adjusted. Thus, the ridge portion 147 of the cap member
123 fits into the valley portion 140 of the branch channel
135. Therefore, it is unnecessary to align the cap member
123 and the branch channel 135 in the circumferential
direction, providing excellent workability.
[0069] Moreover, when the collar member 113 of the
tube connector 111 is screwed with the sleeve portion
142 of the cap member 123, the cap member 123 cannot
rotate together with the collar member 113 because the
ridge portion 147 and the valley portion 146 of the cap
member 123 engage with the valley portion 140 and the
ridge portion 139 of the main body 121 in the circumfer-
ential direction, respectively. Thus, it is possible to
smoothly attach the collar member 113 of the tube con-
nector 111 by screwing. Similarly, when the tube con-
nector 111 is detached, the cap member 123 cannot ro-
tate together with the collar member 113 of the tube con-
nector 111. Therefore, excellent workability can be
achieved in this detaching.
[0070] The mixed injection tube 1c has a structure in
which, when the collar member 113 of the tube connector
111 is screwed with the cap member 123, the male con-
nection port 114 of the tube connector 111 presses the
top portion of the sealing valve 122 downward so as to
release the small-diameter hole (valve hole) 151 from
the state in which it is pressed and hermetically sealed.
Thus, while the tube connector 111 is screwed with the
cap member 123 and the male connection port 114 of
the tube connector 111 presses the top portion of the
sealing valve 122 downward, extraction or injection of
drug solution can be made between the mixed injection
tube 1c and the tube connector 111. Moreover, when the
tube connector 111 has been detached from the cap
member 123, the top portion of the sealing valve 122
goes back to the inside of the cap member 123 because
of resilience of the sealing valve 122, as shown in Fig.
6. The small-diameter hole (valve hole) 151 also goes
back to the state where it is pressed and hermetically
sealed. Thus, drug solution in the mixed injection tube
1c cannot leak outside.
[0071] In the above arrangement, each of the ridge
portions provided on the mixed injection tube main body
and the cap member, is formed to have a triangular top
end that dwindles. Alternatively, the ridge portion may
have a dwindling top end that is curved like an arc.
[0072] Next, another arrangement is described.
[0073] In Fig. 9 showing a mixed injection tube 1d, the
reference numeral 161 denotes a mixed injection tube
main body, 162 a sealing valve, 163 a cap member, 164

and 165 connection ports, respectively, 166 a channel,
167 an opening portion, 168 a seat portion, 170 a mount-
ing portion, 171 a flange, 172 a valve hole, 173 a sleeve
portion, 174 a protruding stria (first protruding stria,
screwing piece), and 173 a cylindrical portion.
[0074] The mixed injection tube 1d includes the second
protruding stria 181 provided as a resistance application
portion for temporarily stopping and holding a lock type
syringe 400 inserted into the sleeve portion 173 at an
intermediate site of the sleeve portion 173, on the outer
circumferential surface of the middle part of the sleeve
portion 173 so as to protrude. A female screw structure
403 of the lock type syringe 400 will be screwed with that
second protruding stria 181, as shown in Fig. 9. The seal-
ing valve 162 is formed to have a cylindrical shape having
an approximately semispherical ceiling.
[0075] The position at which the second protruding
stria 181 is provided is set in such a manner that, when
a leading end of a male connection port 101 of a lock
type syringe 400 that is screwed with and inserted into
the sleeve portion 173 has come into contact with the
approximately semispherical ceiling of the sealing valve
162, a tip end of a thread of a female screw structure 403
of the lock type syringe 400 reaches the second protrud-
ing stria 181, as shown in Fig. 9. The second protruding
stria 181 is arranged at positions shifted from the pro-
truding stria 174 provided at the top end of the sleeve
portion 173 by 90 degrees. In Fig. 9a, 10 and 11, the
second protruding stria 181 is shown with broken line
below the first protruding stria 174 for convenience of the
description, although the second protruding stria 181
does not actually appear in the drawing because it is
arranged on the front and rear sides of the drawing.
[0076] When a lock type syringe 400 is held at the in-
termediate site of the sleeve portion 173 by the second
protruding stria 181, the leading end of the male connec-
tion port 401 of the lock type syringe 400 is pressed
against the approximately semispherical ceiling of the
sealing valve 162 so as to elastically deform an upper
portion of the sealing valve 162. In this state, deformation
of the sealing valve 162 in the radial direction is restricted
by the inner circumferential surface of the sleeve portion
173. Thus, an elastic reaction force (compressive stress)
is generated within that member, which generates a
strong sealing force at the valve hole.
[0077] Next, an operation in a case where injection or
extraction of drug solution is conducted by using a lock
type syringe 400 will be described.
[0078] In this case, an operator inserts the lock type
syringe 400 while screwing the lock type syringe 400 with
the protruding stria 174 at the tip end of the sleeve portion
173. Then, as shown in Fig. 10, at the intermediate site
of the sleeve portion 173, the thread of the female screw
structure 403 of the lock type syringe 400 comes into
contact with the second protruding stria 181 of the sleeve
portion 173. At this position, the female screw structure
403 of the lock type syringe 400 has not been screwed
with the second protruding stria 181, yet. Thus, the op-

15 16 



EP 1 584 346 B1

10

5

10

15

20

25

30

35

40

45

50

55

erator can sense insertion resistance of the lock type
syringe 400 and can stop and hold the lock type syringe
400 at the intermediate site of the sleeve portion 173
temporarily.
[0079] In this state, the leading end of the male con-
nection port 101 of the lock type syringe 400 is pressed
against the approximately semispherical ceiling of the
sealing valve 162 and the upper portion of the sealing
valve 162 is elastically deformed slightly, thereby a strong
sealing force is generated at the valve hole 172 because
of elastic reaction force of the sealing valve.
[0080] Then, when the operator applies a force con-
sciously to further screw the lock type syringe 400 with
the sleeve portion 173, as shown in Fig. 11, a collar 402
of the lock type syringe 400 and the sleeve portion 173
are elastically deformed and a thread 406 starts to be
screwed with the second protruding stria. Thus, the male
connection port 401 of the lock type syringe 400 is further
inserted into the sleeve portion 173 more deeply. As that
insertion proceeds, the leading end of the male connec-
tion port 401 of the lock type syringe 400 presses and
deforms the sealing valve 162 downward below the
sleeve portion 173, so that the valve hole 172 of the ceil-
ing is opened.
[0081] The operator can open the valve hole 172 by
screwing the lock type syringe 400 with the sleeve portion
173 deeply. Thus, the operator can inject or extract drug
solution.
[0082] Then, in order for the operator to close the valve
opening 172 of the sealing valve 162, the lock type sy-
ringe 400 is rotated in the reverse direction to go toward
a direction in which the lock type syringe 400 is detached
from the sleeve portion 173 (opposite to the direction of
insertion). In this detaching, when the operator brings the
lock type syringe 400 back to the intermediate site of the
sleeve portion 173, as shown in Fig. 10, the valve hole
172 of the sealing valve 162 is closed.
[0083] Thus, the operator can temporarily stop the ro-
tation of the lock type syringe 400 at the intermediate site
of the sleeve portion 173 and hold the lock type syringe
400 at that intermediate site. Then, in a case of injecting
drug solution, the lock type syringe 400 is screwed with
the sleeve portion 173 deeply and then injection is per-
formed. In a case of interrupting the injection of drug so-
lution, the operator can bring the lock type syringe 400
back to the intermediate site of the sleeve portion 173
and hold the lock type syringe 400 there.
[0084] As described above, according to this mixed
injection tube 1d, in a case of intermittently injecting drug
contained in the syringe 400 every a predetermined time
in such a manner that fixed quantity of drug is injected in
each injection, it is possible to use the syringe 400 without
pulling the syringe 400 out from the sleeve portion 173
but by inserting the syringe 400 into the sleeve portion
173 deeply at appropriate timings. In other words, the
syringe 400 cannot be pulled out in each injection of drug.
Thus, during injection of the fixed quantity of drug, any
germ or the like cannot enter the drug and fluid to be

injected cannot leak outside. Therefore, it is possible to
use the syringe 400 hygienically.
[0085] The arrangement has been described above in
which, in a case of injecting or extracting drug solution
with the lock type syringe 400, the syringe can be stopped
temporarily in the intermediate portion of the sleeve por-
tion and can be used without being pulled out from the
sleeve portion when fixed quantity of drug solution is in-
jected. However, the resistance application portion, pro-
vided in the sleeve portion, for temporarily stopping the
syringe in the intermediate portion of the sleeve portion
is not limited to the above embodiment.
[0086] A site having an increased outer diameter may
be provided on the outer circumferential portion of the
middle part of the sleeve portion, in such a manner that
that site comes into contact with the thread of the female
screw structure of the lock type syringe and applies the
insertion resistance to the lock type syringe (by resist-
ance when the thread of the female screw structure of
the lock type syringe runs onto that site). In this case,
when the operator sensed such insertion resistance, the
operator temporarily stops the lock type syringe at the
intermediate site of the sleeve portion and holds the lock
type syringe at the intermediate site of the sleeve portion.
[0087] Next, a modified example of a sealing valve will
be described.
[0088] An approximately semispherical sealing valve
(see Fig. 1) and a sealing valve in a form of a cylinder
having an approximately semispherical ceiling (see Fig.
4) were described above. However, a sealing valve may
be formed to be cylindrical with an approximately flat ceil-
ing, as shown in Fig. 12.
[0089] In a mixed injection tube 1f shown in Figs. 12a
and 12b, a sealing valve 191 is formed to be cylindrical
with an approximately flat ceiling. In Fig. 12a, the refer-
ence numeral 190 denotes a connection port to which a
syringe or connector is connected, 189 a sleeve portion,
and 188 a screwing piece.
[0090] This sealing valve 191 is formed in such a man-
ner that the ceiling with a valve hole 192 formed therein
has an arched concave upper face 193 and an arched
convex lower face 194 that becomes convex downward.
Moreover, the cylindrical portion of the sealing valve 191
is formed to increase its thickness downward.
[0091] An engagement concave groove 195 is formed
near an upper end on an inner circumferential surface of
a branch connection tube 194, and a stepped portion 196
is formed below that groove 195. The sealing valve 191
can be freely mounted to and detached from the branch
connection tube 194 by placing a ring-like fixing tool 198
with a protrusion 197 formed on the outer circumferential
surface, which is to fit into the engagement concave
groove 195 of the branch connection tube 194, in such
a manner that the protrusion 197 fits into the engagement
concave groove 195.
[0092] The sealing valve 191 that is approximately cy-
lindrical with a ceiling is always compressed downward
by a pressing force applied by a lower face 199 of the
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ring-like fixing tool 198, and the valve hole 192 is pressed
and hermetically sealed by a force (fastening force) di-
recting toward the center of the ceiling of the sealing valve
191 within the ceiling. Then, although not shown, the
valve hole 192 of the sealing valve 191 can be opened
by inserting a connector or an orifice portion of a lock
type syringe into the branch connection tube 194 to press
and deform the sealing valve 191. That is, the valve hole
192 can be opened without insertion of a tip end of a
connector or an orifice portion of a lock type syringe into
the valve hole 192 of the sealing valve 191.
[0093] When the leading end of the connector or the
orifice portion of the lock type syringe has been pulled
out, the sealing valve 191 brings its shape back into its
original shape due to resilience of the sealing valve 191,
and therefore the valve hole 192 is closed. In addition,
the level of the ceiling of the sealing valve 191 goes back
to a position near the upper end of the ring-like fixing tool
198. Therefore, it is easy to clean away infusion drops
that may remain on the sealing valve 191.
[0094] Furthermore, in a connection tool for an infusion
circuit, that uses this sealing valve, it is possible to ar-
range the sealing valve 191 in such a manner that the
sealing valve 191 can be mounted and detached freely
by means of the ring-like fixing tool 198. Thus, the sealing
valve 191 may be detached during an initial mounting of
the sealing valve 191, an operation for replacing the seal-
ing valve 191, and sterilization of the connection tool.
[0095] Next, a connection tool for an infusion circuit is
described.
[0096] The connection tool for an infusion circuit in-
cludes, as in the connection tool shown in Fig. 6, a main
connection tube 111 arranged in a middle part of one
tube of one medical infusion line; and a plurality of branch
connection tubes 135 branching from the surrounding
area of the main connection tube 111, and has a feature
that a sealing valve 122 for a medical apparatus is mount-
ed to a top-end opening portion of each branch connec-
tion tube 135. Moreover, that connection tool also has a
feature that the branch connection tube 135 is provided
with a linking portion 144 for linking a tube of another
medical infusion line or a syringe thereto. Although two
connection ports are provided in the connection tool
shown in Fig. 6, a plurality of connection ports may be
provided for the main connection tube 111.
[0097] The connection tool for an infusion circuit in-
cludes a plurality of connection ports in the surrounding
area of the main connection tube, in each of which the
sealing valve made of rubber, with a valve hole at the
center thereof, is mounted. The valve hole is always
pressed and hermetically sealed. Thus, a plurality of
tubes in other medical infusion lines (e.g. lateral infusion
lines) and/or syringes can be connected to that connec-
tion tool. Therefore, it is possible to easily form a com-
plicated infusion circuit.
[0098] Moreover, since the rubber sealing valve with
the valve hole formed at the center thereof, that is always
pressed and hermetically sealed, is mounted to the con-

nection port, an operation for connecting or detaching a
tube for another medical infusion line or a syringe to/from
the connection port without using a needle can be done
easily. In other words, an infusion circuit can be opened
only by connecting a tube of another medical infusion
line or a syringe to that connection port and can be closed
only by pulling the tube or syringe out from the connection
port. Moreover, in a case where a pinchcock is attached
to the tube of the other medical infusion line connected
to the connection port, the infusion circuit can be opened
and closed only by opening and closing the pinchcock.
This is convenient and can prevent an improper opera-
tion. Furthermore, connection without a needle can be
achieved, thus improving safety.
[0099] In Fig. 13 showing a connection system 200 for
an infusion circuit, the reference numeral 201 denotes a
connection tool for an infusion circuit, 202 one infusion
line, 203 another infusion line, 204 and 205 infusion bags,
and 206 a lock type syringe.
[0100] A feature of the connection system 200 is as
follows. The aforementioned connection tool 201 for an
infusion circuit is attached to the medical infusion line
202. By pressing and deforming a sealing valve for a
medical apparatus, mounted in each connection port of
the connection tool, by means of the tip end of the tube
of the other medical infusion line 202 or the tip end of the
syringe 206, the valve hole can be opened without in-
serting the tube of the other medical infusion line 202 or
the syringe into the valve hole. In this manner, it is pos-
sible to connect the tube of the other medical infusion
line 203 or the syringe 206 to the medical infusion line
202.
[0101] According to this connection system 200, since
it employs the aforementioned connection tool 201, high
degree of freedom in connecting the tube of the other
medical infusion line 203 or the syringe 206 to the medical
infusion line 202 can be achieved. Thus, a complicated
infusion circuit can be formed easily. Moreover, since the
tube of the other medical infusion line 203 or the syringe
206 can be connected without using a needle, the oper-
ation can be done with improved safety. Furthermore,
the valve hole of the sealing valve is opened by pressing
and deforming the sealing valve by means of the tip end
of the tube of the other medical infusion line 203 or the
tip end of the syringe 206, without inserting the tube of
the other medical infusion line 203 or the syringe 206 into
the valve hole. Thus, the valve hole can be designed
easily, resulting in easier fabrication of the sealing valve.
[0102] The sealing valve is not limited to the shapes
exemplified in the above arrangements.
[0103] For example, a portion in which the valve hole
is formed may be formed in such a manner both upper
and lower faces are flat or they are arched and convex,
although not shown. Moreover, the upper face may be
flat while the lower face is arched and concave or convex.
Alternatively, the lower face may be flat while the upper
face is arched and concave or convex. Furthermore, the
upper face may be arched and concave while the lower
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face is flat or arched and convex. Alternatively, the upper
face may be arched and convex while the lower face is
flat or arched and concave.
[0104] Among the sealing valves mentioned above, in
the sealing valve in which the portion with the valve hole
formed therein is formed to have the upper face and/or
the lower face that are/is arched and concave, larger
compression stress acts at or near the valve hole. Thus,
an excellent advantage that the valve hole is pressed
and hermetically sealed surely can be achieved.
[0105] Moreover, in a sealing valve 210 in a form of a
cylinder with a ceiling, for example, when a lower face
212b of a ceiling 212 with a valve hole 211 is formed
therein is formed to be arched and convex, as shown in
Fig. 14, it is difficult for the valve hole 211 to be opened
against a fluid pressure inside a mixed injection tube 213,
thus improving pressure resistance of the sealing valve
210. (Please note that the ceiling 212 formed in the valve
hole 211 has the upper face 212a that is arched and
concave in such a manner that the upper face 212a be-
comes concave downward in the arrangement shown in
Fig. 14.) In Fig. 14, the reference numeral 214 denotes
a cap member, 215 a sleeve portion, and 216 a screwing
piece.
[0106] The sealing valve and the connection port men-
tioned above can be arranged at a site to which a syringe
or connector is connected, such as an opening portion
of an infusion bag, other than the mixed injection tube.
[0107] Although a screwing structure is exemplified as
a structure for connecting and locking a syringe or con-
nector in the above description, an insertion port to which
a syringe or connector is to be inserted may be tapered
to have a gradually reduced diameter in such a manner
that the syringe or connector can be connected and
locked by taper fitting with that insertion port.

Claims

1. A valve structure for a connection port provided at
an opening portion of a container or tube, for con-
necting a lock needleless syringe to the container or
tube, the valve structure comprising:

a mixed injection tube (1) comprising
infusion-tube connection ports (11, 12) at both
ends;
a T-shaped mixed injection tube main body (10)
having a lumen that is in communication with
the infusion-tube connection ports (11,12);
a branch tube portion (13) formed on a side of
the mixed injection tube main body (10), that is
in communication with the lumen;
a sealing valve (20) made of an elastic material
mounted within the branch tube portion (13); and
a cap (30) mounted to the branch tube portion
13, wherein the cap (30) has a concave arc-like
portion (30b) having an inner surface with an

inner diameter (D2);
wherein the sealing valve (20) is air-tightly fit into
the branch tube portion (13) and secured in the
branch tube portion (13) with the cap (30),
characterized in that
the sealing valve (20) is semispherical and has
an upper surface with a concave portion (20a)
for receiving an orifice portion (401) of a lock
type syringe, the concave portion (20a) having
a valve hole (20b) running therethrough vertical-
ly,
wherein the sealing valve (20) has an outer di-
ameter (D1) at a given position on the circum-
ferential surface of the convex arc-like portion
thereof, that is larger than the inner diameter
(D2) at the corresponding position on the con-
cave arc-like portion (30b) of the cap (30) caus-
ing a compressing force to act on the sealing
valve (20), such that the valve hole (20b) of the
sealing valve (20) is always pressed and her-
metically sealed.

2. The valve structure according to claim 1, wherein
the sealing valve (20) has either or both of a ring
portion and a concave portion in a surrounding area
of the valve hole (20b).

3. A valve structure according to claim 1, wherein the
sleeve portion (30c, 173) allows a lock type syringe
(400) to be inserted into and screwed therewith.

4. The valve structure according to claim 3, wherein
a level of an upper end of the sealing valve (20) is
substantially coincident with a position of an upper
end of the sleeve portion (30c, 173) and
a cushion portion (64a) is provided in a lower portion
of the sealing valve (20), wherein the cushion portion
(64a) is adapted to be pressed and goes down when
a male connection port is inserted into the sleeve
portion (30c, 173), and wherein the cushion portion
(64) is adapted to bring the upper end of the sealing
valve (20) to a predetermined position inside the
sleeve portion (30c, 173) when the lock type syringe
(400) has been pulled out from the sleeve portion
(30c, 173).

5. A valve structure according to the claims 1 to 4,
wherein the mixed injection tube further comprises:

a protruding stria (174) provided at a tip end on
an outer circumferential surface of the sleeve
portion (30c, 173), with which a female screw
structure formed on an inner circumferential sur-
face of a collar of a lock type syringe (400) is to
be screwed; and
a resistance application portion, provided in a
middle part on the outer circumferential surface
of the sleeve portion (30c, 173)
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6. A valve structure according to claim 5, wherein the
resistance application portion is a second protruding
stria (181) provided in the middle part on the outer
circumferential surface of the sleeve portion (30c,
173), screwed with a double thread female screwing
structure of the lock type syringe (400).

Patentansprüche

1. Ventilstruktur für einen Verbindungsanschluss, der
an einem Öffnungsabschnitt eines Behälters oder
Schlauch bereitgestellt ist, zum Verbinden einer na-
dellosen Verriegelungsspritze mit dem Behälter oder
Schlauch, wobei die Ventilstruktur umfasst:

ein Misch-Injektionsschlauch (1), umfassend:

Infusionsschlauch- Verbindungsanschlüs-
se (11, 12) an beiden Enden;
einen T-förmigen Mischinjektionsschlauch-
Hauptkörper (10) mit einem Lumen,
das mit den Infusionsschlauch-Verbin-
dungsanschlüssen (11, 12) in Verbindung
steht;
einen Abzweigschlauchabschnitt (13), der
an einer Seite des Mischinjektions-
schlauch-Hauptkörpers (10) gebildet ist,
der in Verbindung mit dem Lumen steht;
ein Dichtventil (20), das aus einem elasti-
schen Material gefertigt ist und in dem Ab-
zweigschlauchabschnitt (13) montiert ist;
und
ein Aufsatz (30), der an dem Abzweig-
schlauchabschnitt (13) montiert ist, wobei
der Aufsatz (30) einen konkaven bogenar-
tigen Abschnitt (30b) aufweist, der eine In-
nenfläche mit einem Innendurchmesser
(D2) aufweist;
wobei das Dichtventil (20) luftdicht in dem
Abzweigschlauchabschnitt (13) eingepasst
ist, und mit dem Aufsatz (30) in dem Ab-
zweigschlauchabschnitt (13) gesichert ist,
dadurch gekennzeichnet, dass
das Dichtventil (20) halbkugelförmig ist und
eine obere Fläche mit einem konkaven Ab-
schnitt (20a) aufweist, um einen Durchlas-
sabschnitt (401) einer Spritze vom Verrie-
gelungstyp aufzunehmen, wobei der kon-
kave Abschnitt (20a) eine Ventilöffnung
(20b) aufweist, die vertikal hindurch ver-
läuft,
wobei das Dichtventil (20) einen Außen-
durchmesser (D1) an einer gegebenen
Stelle auf der umlaufenden Oberfläche des
konvexen bogenförmigen Abschnitts davon
aufweist, der größer ist als der Innendurch-
messer (D2) an der entsprechenden Stelle

auf dem konkaven bogenförmigen Ab-
schnitt (30b) des Aufsatzes (30) wodurch
eine Druckkraft verursacht wird, die auf das
Dichtventil (20) wirkt, so dass die Ventilöff-
nung (20b) des Dichtventils (20) immer ge-
drückt und hermetisch abgedichtet ist.

2. Ventilstruktur gemäß Anspruch 1, wobei das Dicht-
ventil (20) einen Ringabschnitt und/oder einen kon-
kaven Abschnitt in einem umgebenden Bereich der
Ventilöffnung (20b) aufweist.

3. Ventilstruktur gemäß Anspruch 1, wobei es der Hül-
senabschnitt (30c, 173) einer Spritze vom Verriege-
lungstyp (400) ermöglicht, darin eingeführt und da-
mit verschraubt zu werden.

4. Ventilstruktur gemäß Anspruch 3, wobei
ein Niveau eines oberen Endes des Dichtventils (20)
im Wesentlichen übereinstimmt mit einer Stelle ei-
nes oberen Endes des Hülsenabschnitts (30c, 173)
und
ein Pufferabschnitt (64a) in einem unteren Abschnitt
des Dichtventils (20) bereitgestellt ist, wobei der Puf-
ferabschnitt (64a) angepasst ist, gedrückt zu werden
und nach unten geht, wenn ein Stecker-Verbin-
dungsanschluss in den Hülsenabschnitt (30c, 173)
eingeführt wird, und wobei der Pufferabschnitt (64a)
angepasst ist, um das obere Ende des Dichtventils
(20) in eine vorbestimmte Position innerhalb des Hül-
senabschnitts (30c, 173) zu bringen, wenn die Sprit-
ze vom Verriegelungstyp (400) aus dem Hülsenab-
schnitt (30c, 173) herausgezogen wurde.

5. Ventilstruktur gemäß den Ansprüchen 1 bis 4, wobei
der Misch-Injektionsschlauch weiter umfasst:

einen hervorstehenden Wulst (174), der an ei-
nem Spitzenende auf einer äußeren umlaufen-
den Oberfläche des Hülsenabschnitts (30c,
173) bereitgestellt ist, mit dem eine Buchsen-
Schraubenstruktur, die auf einer inneren umlau-
fenden Fläche eines Kragens einer Spritze vom
Verriegelungstyp (400) verschraubt werden
soll; und
ein Widerstands-Beaufschlagungs-Abschnitt,
der in einem Mittelteil der äußeren umlaufenden
Oberfläche des Hülsenabschnitts (30c, 173) be-
reitgestellt ist.

6. Ventilstruktur gemäß Anspruch 5, wobei der Wider-
stands-Beaufschlagungs-Abschnitt ein zweiter her-
vorstehender Wulst (181) ist, der in dem Mittelteil
auf der äußeren umlaufenden Oberfläche des Hül-
senabschnitts (30c, 173) bereitgestellt ist und mit ei-
ner Buchsen-Doppelgewinde-Schraubstruktur der
Spritze vom Verriegelungstyp (400) verschraubt ist.
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Revendications

1. Structure de soupape destinée à un port de raccor-
dement prévu au niveau d’une portion d’ouverture
d’un conteneur ou tube, pour raccorder une seringue
sans aiguille verrouillable au conteneur ou tube, la
structure de soupape comprenant :

un tube d’injection mixte (1) comprenant
des ports de raccordement de tube d’infusion
(11, 12) aux deux extrémités ;
un corps principal de tube d’injection mixte en
forme de T (10) ayant une lumière qui est en
communication avec les ports de raccordement
de tube d’infusion (11, 12) ;
une portion de tube d’embranchement (13) for-
mée sur un côté du corps principal de tube d’in-
jection mixte (10), qui est en communication
avec la lumière ;
une soupape obturante (20) constituée d’un ma-
tériau élastique monté à l’intérieur de la portion
de tube d’embranchement (13) ; et
un capuchon (30) monté à la portion de tube
d’embranchement (13), dans laquelle le capu-
chon (30) possède une portion arquée concave
(30b) ayant une surface intérieure avec un dia-
mètre intérieur (D2) ;
dans laquelle la soupape obturante (20) est
ajustée de manière étanche à l’air dans la por-
tion de tube d’embranchement (13) et fixée dans
la portion de tube d’embranchement (13) avec
le capuchon (30),
caractérisé en ce que
la soupape obturante (20) est semi-sphérique
et comporte une surface supérieure avec une
portion concave (20a) pour recevoir une portion
d’orifice (401) d’une seringue de type verrouilla-
ble, la portion concave (20a) comportant un ori-
fice de soupape (20b) s’étendant verticalement
à travers celle-ci,
dans laquelle la soupape obturante (20) possè-
de un diamètre extérieur (D1) à une position
donnée sur la surface circonférentielle de la por-
tion arquée convexe de celle-ci, qui est plus
grand que le diamètre intérieur (D2) à la position
correspondante sur la portion arquée concave
(30b) du capuchon (30) amenant une force de
compression à agir sur la soupape obturante
(20), de sorte que l’orifice de soupape (20b) de
la soupape obturante (20) soit toujours pressé
et scellé hermétiquement.

2. Structure de soupape selon la revendication 1, dans
laquelle la soupape obturante (20) possède soit une,
soit les deux d’une portion annulaire et une portion
concave dans une zone environnante de l’orifice de
soupape (20b).

3. Structure de soupape selon la revendication 1, dans
laquelle la portion de manchon (30c, 173) permet
d’insérer et visser avec celle-ci une seringue de type
verrouillable (400).

4. Structure de soupape selon la revendication 3, dans
laquelle
un niveau d’une extrémité supérieure de la soupape
obturante (20) coïncide substantiellement avec une
position d’une extrémité supérieure de la portion de
manchon (30c, 173), et
une portion de coussinet (64a) est prévue dans une
portion inférieure de la soupape obturante (20), dans
laquelle la portion de coussinet (64a) est adaptée
afin d’être pressée et s’abaisser quand un port de
raccordement mâle est inséré dans la portion de
manchon (30c, 173), et dans laquelle la portion de
coussinet (64) est adaptée afin d’amener l’extrémité
supérieure de la soupape obturante (20) à une po-
sition prédéterminée à l’intérieur de la portion de
manchon (30c, 173) quand la seringue de type ver-
rouillable (400) a été retirée de la portion de manchon
(30c, 173).

5. Structure de soupape selon les revendications 1 à
4, dans laquelle le tube d’injection mixte comprend
en outre :

une strie protubérante (174) prévue au niveau
d’une extrémité de pointe d’une surface circon-
férentielle extérieure de la portion de manchon
(30c, 173), avec laquelle une structure de vis
femelle formée sur une surface circonférentielle
intérieure d’un collier d’une seringue de type ver-
rouillable (400) doit être vissée ; et
une portion d’application de résistance, prévue
dans une partie centrale sur la surface circon-
férentielle extérieure de la portion de manchon
(30c, 173).

6. Structure de soupape selon la revendication 5, dans
laquelle la portion d’application de résistance est une
seconde strie protubérante (181) prévue dans la par-
tie centrale sur la surface circonférentielle extérieure
de la portion de manchon (30c, 173), vissée avec
une structure de vissage femelle à double filetage
de la seringue de type verrouillable (400).
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